Abstract -
C orneo and Gruner
fi nd that the demand for government redistribution is not motivated solely by consideration of a personal monetary gain. Such results bring renewed relevance to the work of Rogers (1969, 1974) who argue that interdependent preferences imply that some redistributions of income make everyone better off. However, Warr (1982) shows that incremental fi scal redistribution is not necessarily Pareto improving because government redistribution crowds-out private charity dollar-for-dollar. If the rich view the consumption of the poor as a public good, public redistribution of income is only a Pareto improvement once private giving has been driven to zero. Andreoni (1989 Andreoni ( , 1990 shows that if households receive utility from the size of the public good and they receive a "warm glow" from the size of their own contribution, public redistribution does not crowd-out private charity dollar-for-dollar. Although Andreoni demonstrates that subsidies for private giving are preferred to direct government contributions, little is known about how warm glow alters the welfare effects of marginal redistributions of income, such as in Allgood and Snow (1998) and Dahlby (1998). 1 In this paper, the effi ciency of a marginal redistribution of income is considered, given that rich households are impure altruists that make tax deductible gifts to private charities. Impure altruists receive utility from the amount consumed by the poor and from their own contribution to the consumption of the poor. One might expect that if households receive utility from giving to the poor, then marginal redistributions of income are more likely to pass the Pareto or cost-benefi t test. However, there are two reasons why this may not be the case. First, government giving to the poor may crowd-out private giving, and this will generate utility losses because of lost warm glow. Of course, crowding-in of private charity has the opposite normative implications.
The second reason is best understood by thinking in terms of the marginal costs and benefi ts of giving to charity. A household gives to charity until the marginal benefi t of contributing equals the marginal cost. The marginal cost of giving is one minus the marginal tax rate (MTR). For an impure altruist, the marginal benefi t is the gain in utility from the increased consumption of the poor, the willingness to pay (WTP) for altruism, plus the gain in utility from an increase in one's own contribution to the poor, the WTP for warm glow. The household does not receive warm glow if a dollar increase in the consumption of the poor is because of a government transfer (or giving by other households). In this case, the increase in utility equals the WTP for altruism, which is marginal cost minus the WTP for warm glow. On the other hand, if a rich household is a pure altruist, then the increase in utility due to a one dollar increase in the consumption of the poor is just one minus the MTR.
2 Diamond (2006) acknowledges that warm glow may improve our description of how individuals and households behave. However, he argues for ignoring the effects of warm-glow utility on social welfare when considering optimal tax structures because warm glow amounts to preferences over how the public good is produced. 3 Diamond compares the social welfare implication of models with and without warm glow by inserting a parameter that is set to zero when the social planner wants to ignore changes in utility arising from warm glow. Diamond's (2006) analysis highlights an important modeling decision that must be made for normative tax evaluation. Should households be treated as impure altruists, pure altruists, or even non-altruists? Even if households receive warm-glow utility, one may choose to not incorporate this element of preferences into the model. This paper identifi es and quantifi es the implications of these different assumptions about preferences for marginal redistributions of income.
The interpretation of the analytical model builds on the work of Andreoni (1989 Andreoni ( , 1990 ) and Diamond (2006) , and the analytical model provides a general guide for how impure altruism alters the effi ciency of marginal reforms. However, there is also a large literature that attempts to quantify the welfare costs of increasing the tax rate on labor income to fund a marginal redistribution of income. This literature mainly focuses on the marginal effi ciency costs caused by reductions in labor supply. 4 The general conclusion of this literature is that redistributing income does not pass the cost-benefi t test because 2 The current paper assumes that households cannot see through the governments budget, as in Bernheim (1986) , Boadway et al. (1989) , and Andreoni and Bergstrom (1996) . 3 In the words of Diamond (2006, p. 909) , "With warm glow preferences, behavior is modeled as if it maximized utility that depends not just on the fi nal allocation of resources but also on the process that results in that allocation." 4 Browning and Johnson (1984) , Ballard (1988) , Triest (1994) , Browning (1995) , and Allgood and Snow (1998) are some of the works that measure the effi ciency cost of marginal redistributions of income. These previous studies are uniform in their assumption that agents are linked only through the government and that the government is the only institution able to redistribute income.
such reforms generate a positive welfare cost as higher tax rates shrink the tax base. Warm glow and charitable giving introduce elasticities not used in past analysis, in addition to the welfare effects just discussed. The numerical evaluation of the model illustrates how sensitive calculations of marginal welfare cost are to the introduction of these elasticities and the importance of the WTP for altruism to the overall welfare effects of reforms. The paper proceeds as follows. First, the model is developed and equations for evaluating marginal reforms to tax and spending policy are derived. Then a numerical example is provided. The fi nal section provides concluding comments.
THE MODEL

Ba sics of the Model
Consider a model with two types of households, the rich (indexed by r) and the poor (indexed by p). For simplicity, there is only one poor household and the number of (identical) rich households is n > 1. Rich households are assumed to have greater labor market productivity δ r > δ p and larger endowed income M r > M p = 0. If W is the market wage rate, then an hour of labor earns a rich household δ r W and a poor household earns δ p W. Households sell their labor supply h in the market at these prices. Output for the economy is produced by a linear production function that is a function of a fi xed supply of capital and aggregate effective labor supply H a = δ p h p + nδ r h r . Government collects taxes via a graduated tax structure on labor earnings with two MTRs. The two tax brackets are defi ned by the income level y. It is assumed that the labor income of the rich exceeds y, and the income of the poor does not. The tax rate for the rich, m r , includes all taxes on labor income such as payroll taxes. Poor households pay payroll taxes, but it is assumed that the poor face a zero federal income rate on earned income (Rosen, 2005) . As a result, the poor household does not explicitly pay taxes on other income sources, such as transfers received from private charities.
Government transfers to the poor often decrease as labor income increases. As Browning (1995) explains, the MTR on labor income for poor households may exceed that of richer households once implicit taxation is considered. The analysis that follows ignores this issue because the focus is on changes in transfers to the poor household, holding constant the MTRs that they face. The poor household has the tax burden
where m p is the marginal tax rate faced by the poor household.
Charitable contributions c r by the rich are tax deductible, and the poor household does not make such contributions. All charitable contributions are given to the poor household as transfer T p c = nc r . It is further assumed that the poor household receives the full charitable transfer T p c as long as its income remains below some income threshold. Given the marginal nature of the analysis, the poor household remains poor and it remains the benefi ciary of T p c , and any increases or decreases in this transfer.
The tax burden of a rich household is Rich households have utility u r (x r ,  r , c r , x p ). Utility u r is quasi-concave, twice-differentiable, and increasing in all arguments. The fi rst two arguments are the same as in the utility function of the poor. The third argument refl ects the "warm glow" a household receives from their private contribution to the poor. The last term shows that the utility of the rich is positively related to the consumption of the poor as in Rogers (1969, 1974) , Warr (1982) , and Roberts (1984) . Andreoni (1989 Andreoni ( , 1990 ) calls this preference type impure altruism because households care not only about the consumption of the poor, but they also care about their private contribution. Following Andreoni, pure altruism refers to having preferences u r (x r ,  r , x p ), and a non-altruist's preferences are u r (x r ,  r ).
5 Rich households choose x r ,  r , and c r to maximize utility given the budget set The model takes a simplifi ed view of how government and charities assist the poor. For example, government and charitable assistance is often in-kind (non-cash). This distinction is not important unless the in-kind transfer is larger than the household's utility maximizing quantity. Otherwise, an increase in an in-kind transfer is treated the same as an income effect (Rosen, 2005) . Charitable organizations may provide assistance that the government does not provide. This would not drastically alter the current model if the different goods provided by government and charity are perfect substitutes or if the altruism of rich households is a function of the aggregate consumption of the poor.
6 It may also be the case that charitable organizations provide assistance to those who are not helped by government. This could be modeled by introducing an additional group of poor households that receive charitable aid but not government aid (or less government aid).
Warm Glow and Private Provision of a Public Good
In this context, the consumption of the poor is a public good for rich households. Rich households are assumed to take the behavior of others as given, as is typical of models with private provision of public goods (Bergstrom, Blume, and Varian, 1986) . For a single rich household, defi ne the contributions of others to the consumption of the poor to be [7] x p,-r = x p -c r .
Following Andreoni (1989 Andreoni ( , 1990 , the Nash assumption is incorporated by substituting equation [7] into budget equation [6] . After adding w r  r to both sides, a rich household's full income budget constraint is Equation [8] shows that the value of what the household consumes must equal the sum of the value of the household's endowments plus the value of the contributions of the rest of society to the consumption of the poor. Thus, this defi nition of income is similar to Becker's (1974) notion of social income, which is also how Andreoni defi nes income.
A rich household's maximization problem is now written
x r ,  r , x p subject to equation [8] . One implication of warm-glow utility is that, for a given x p , utility decreases as the giving by others increases, ∂u r /∂x p,-r < 0. Consider a dollar increase in the giving of others that is exactly offset by a dollar decrease in one's own-giving. The altruism effect does not change because x p is unchanged, but utility is lower from the third element of the utility function because x p -x p,-r decreases. The indirect utility function is V r (γ, w r , I r , x p,-r ), and it follows that indirect utility is negatively related to its fourth argument, ∂V r /∂ x p,-r | dI r = 0 < 0. The third element of the indirect utility function is full income which includes the contributions of others, x p,-r . Andreoni refers to the third term as the pure altruism effect and the fourth as the egoism effect. The fi rst-order conditions for a rich household's maximization problem imply that
where P a is the willingness to pay for altruism, P wg is the WTP for warm glow, and γ = 1 -m r .
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The solution functions for this problem are labor supply h r (γ, w r , I r ) = L - r (γ, w r , I r ), which is assumed to be independent of the egoism effect, and the rich household's demand for the public good x p , given by f r (γ, w r , I r , x p,-r ). A rich household's demand for the consumption of the poor f r (w r , γ, I r , x p,-r ) must satisfy
Responses to fully specified marginal reforms can be evaluated by analyzing changes in f r and changes in labor supply. Changes in charitable contributions could then be determined using equation [10] . However, little is known about the price and income effects of the demand for this type of public good, but there is a literature that estimates the responsiveness of charitable contributions to changes in prices and income. For this reason, changes in behavior are evaluated using the response of c r to marginal changes. Consequently, the behavioral equations for rich households are assumed to be the demand for charitable contributions c r (w r , γ, I r , x p,-r ) and h r . Equation [10] can then be used to solve for the change in the consumption of the poor.
EVALUATING MARGINAL CHANGES
Normative Effects of Marginal Reforms
Marginal reforms are specified by chan ges in the proportion of revenue given to the poor household dβ, changes in the defi nition of the income tax brackets dy, and changes in MTRs dm r and dm p . For all reforms it is assumed that households are not bunched at the kink in the budget line so that no household changes tax brackets due to a reform. In general, households are assumed to respond to marginal reforms with marginal changes. For all reforms, dN r = 0 and dm p = 0.
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Changes in utility are evaluated using the money metric NB r = dV r /V I i , where dV r is the total differential of the indirect utility function and V I i = ∂V r / ∂I r is the marginal utility of income. Marginal reforms are evaluated with two criteria. Assuming that redistribution improves the utility of the poor, a marginal reform passes the Pareto criterion if the utility of the rich does not fall, NB r ≥ 0. An advantage of the Pareto criterion is that it does not require interpersonal comparisons of utility. However, a reform that lowers the utility of even one household fails the Pareto criterion regardless of the potential gains. An alternative is to assume that the marginal utility of income is constant and equal across households. A reform then passes the cost-benefi t test if NB a = nNB r + NB p > 0. The analysis below proceeds by first deriving an expression for the change in utility, or net benefi t, for a rich household that is an impure altruist. When computing the marginal benefi ts and costs of a reform, the analyst begins with an initial set of data (hours worked, wages rates, non-labor income) and parameters (tax rates and elasticities). The researcher must decide if the initial position is generated by impurely altruistic households, purely altruistic households, or non-altruistic households.
Much of the previous literature on measuring the welfare effects of marginal reforms models households as non-altruists (Browning and Johnson, 1984; Ballard, 1988; Triest, 1994) . This approach assumes that there is no value to redistribution. Diamond (2006) acknowledges that warm glow may provide a better description of behavior, but he suggests that warm-glow utility should be ignored for normative tax analysis. The analysis to follow illustrates how the different assumptions about preferences alter both the benefi ts and the costs of marginal reforms.
The change in money metric utility for a rich household, or net benefi t, given the maintained assumption that the pre-tax wage is constant (dδ r = dW = 0), is
where
and dR r is marginal tax revenue (the derivative of equation [2] ). Equation [11] shows that the change in utility is decomposed into the marginal benefi t from increasing the consumption of the poor and the marginal cost of the additional taxes. When discussing the fi rst-order conditions for rich households, the WTP for warm glow was defi ned as the additional utility generated from a dollar increase in the household's own charitable giving. An equivalent defi nition is to say that P wg equals (minus) the loss in utility due to a dollar increase in the giving of others, holding the consumption of the poor constant. 10 It was shown in equation [9] Welfare cost is a function of uncompensated elasticities, which implies there is no welfare cost if the elasticities are zero. If no redistribution is fi rst-best, why is welfare cost zero if the uncompensated elasticity is zero?
13 First, it is important to realize that welfare cost is not marginal excess burden. Marginal excess burden measures the difference in utility from using a distortionary tax versus a lump-sum tax. As such, the comparison is between two equilibria that involve the same amount of tax revenue. Both taxes involve an income effect, but only the distortionary tax involves a substitution effect. Consequently, the difference in welfare between the two tax instruments is determined by compensated changes in demand. Excess burden and marginal excess burden are appropriate measures for a "differential incidence" analysis with the intent of determining the effi ciency of alternative ways of raising a given level of tax revenue.
Welfare cost is appropriate for a "balanced budget" analysis where interest lies in measuring the cost of raising an additional dollar of tax revenue for the purpose of funding a public project (in this case a cash transfer to the poor). Welfare cost is not intended to measure the change in utility in comparison to a hypothetical lump-sum tax. Instead, 11 To see this, consider a household that receives warm-glow utility but is not altruistic. welfare cost modifi es the Samuelson rule for providing public goods to refl ect that the tax base typically shrinks as tax rates increase. The resulting "tax leakage," or welfare cost, shows that the cost of raising one more dollar of tax revenue is greater than one dollar. Because welfare cost measures actual changes in tax revenue, it is measured with uncompensated elasticities. If, for example, the uncompensated elasticity is zero, then welfare cost is zero and the cost of raising an additional dollar of tax revenue is one. The Samuelson rule is passed as long as the public project generates a benefi t at least as large as marginal tax revenue. On the other hand, a positive welfare cost (a positive uncompensated elasticity of labor supply) means that the cost of raising one more dollar of tax revenue is greater than one, and the public project must generate a benefi t in excess of one dollar per dollar of tax revenue.
14 Welfare cost in equation [16] arises from the under-provision of labor supply caused by the government's taxation of labor income, and welfare cost is simply the loss in the tax revenue due to a declining tax base. Equation [14] shows that introducing altruism alters welfare cost, WC r PA = -m r δ r Wdh r + (m r + P a )dc r , where equation [14] is rewritten using P a = 1 -m r . The term m r dc r is tax leakage that arises because the tax lowers the price of charity and leads to over-consumption of charity. This is why m r dc r has the opposite sign of the labor supply term. Thus, welfare cost is larger if the reform crowds-in private charity. The second term (P a dc r ) arises because the utility of rich, altruistic households increases net of their contribution to x p . The addition of warm-glow utility to the model further modifi es welfare cost to include -P wg dc r (equation [12] ). Welfare cost is still positively related to the change in charitable giving, but dc r contributes less to welfare cost than it does for the pure altruist because the impure altruist values their private contribution.
The analysis illustrates how the equations for evaluating marginal tax and spending reforms are altered given alternative assumptions about preferences. Diamond (2006) considers the optimal tax implication of including or ignoring the utility effects generated by warm glow. Diamond (2006, p. 915) observes that, "The fact that warm glows improve the description of individual behavior does not necessarily imply that social welfare should be defi ned including warm glows." He concludes that, in general, allocating resources to give warm glow "does not seem like a good use of resources" (Diamond, 2006, p. 917) . Upon quick inspection one might conclude that following Diamond's modeling prescription to ignore the social welfare effects of warm glow implies using equations [13] and [14] instead of equations [11] and [12] . 15 That is, ignoring utility changes due to warm glow is incorporated by setting P wg = 0. This is not exactly correct. The welfare cost term P wg dc r from equation [12] refl ects changes in utility arising from how a particular outcome is achieved (i.e., the process). Dropping this term is consistent with Diamond's arguments for ignoring warm glow. However, even if one chooses to "ignore" changes in social utility arising from changes in warm-glow utility, it is still the case that P a = γ -P wg . Thus, γ -P wg is the appropriate measure of the marginal external effect of changing the consumption of the poor. Using P a = γ overstates the marginal external effect, and it leads to 14 The standard Samuelson rule for effi cient provision of a public good is ΣMRS = MRT, where ΣMRS is the marginal rates of substitution summed across households and MRT is the marginal rate of transformation.
The Samuelson rule becomes ΣMRS = MRT (1 + MWC), where 1 + MWC is called the marginal cost of funds.
For more on this topic see Triest (1990) , Fullerton (1991 ), or Creedy (2000 . 15 Analytically, Diamond (2006) specifi es individual utility as strictly additive, and he inserts a parameter (θ in his model) that multiplies utility arising from warm glow. This parameter is set to zero or one depending on whether he wishes to include or exclude warm glow in social welfare.
erroneous conclusions about the benefi ts of redistributing income.
NUMERICAL EVALUATION OF A MAR GINAL REFORM
The discussion of the analytical model shows how the normative evaluation of a given set of behavioral changes is affected by different modeling decisions about altruism and warm glow. These modeling decisions extend to behavioral parameters as well. In particular, there are cross-price effects between labor supply and charitable giving and there is the effect of giving by others on charitable giving. The following numerical analysis is not intended to provide numbers to guide policy decisions, but it is intended to provide a better understanding of the magnitudes of the welfare effects introduced by impure altruism.
Positive Effects of Marginal Reforms
Before numerically calculating the model, equations for evaluating the marginal response to a reform must be determined. 16 Taking the total derivatives of h r (w r , γ, I r ), h p (w p , I p ), and c r (w r , γ, I r , x p,-r ) gives is the elasticity of a rich household's labor supply with respect to its own wage rate. Based on the empirical work of Triest (1992) , leisure and charitable contributions are assumed to be substitutes, η γ r < 0 = and ς w r > 0, and c r is assumed to be a normal good so ς γ r < 0 and ς Ι r > 0. Charitable giving is also a function of the egoism effect, x p,-r . How do charitable contributions change in response to changes in x p,-r ? Andreoni (1990) shows that the demand for the public good f r is positively related to a change in the egoism or warm-glow term, 0 > f wg > 1, where f wg = ∂f r /∂x p,-r | dI r =0 . This result shows that as the giving of others to the consumption of the poor increases by one dollar, the demand of the rich for x p increases by less than one dollar. Equation [10] implies that 17 [20] c wg = f wg -1.
If a rich household's demand for x p increases by less than a dollar when others increase their giving by a dollar (0 > f wg > 1), then the rich household meets this demand by decreasing their giving by some amount less than one dollar, -1 < c wg < 0. Thus, it is assumed that ς . 17 To obtain the expression in equation [20] , fi rst assume that m r = N r = dh r = dh p = 0. Next assume that there are no changes in parameters such as MTRs. As in Andreoni, assume the government has access to lump-sum taxes so that dM r = -dx p,-r = -1 (so that dI r = 0). Now take the total derivative of equation [10] to get equation [20] .
c r is independent of x p,-r (ς r wg = 0). Consider a reform that lowers the prices of charity and leisure by raising the MTR so that labor supply decreases (dh r < 0) and charitable giving increases (dc r > 0). If, in fact, leisure and charity are substitutes (ς r w > 0), then the increase in c r is smaller or, if the effect is large enough, crowdingout occurs (dc r < 0). If charity and leisure are substitutes, then η γ r < 0, and there is a smaller decline in labor supply or possibly an increase in labor supply. Lastly, a negative value for ς r w means a smaller increase (or a decrease) in charitable giving if the reform increases the giving of others. Each of these additional behavioral effects reduces tax leakage (welfare cost) (equation [11] ). Less tax leakage means a larger increase in tax revenue that is transferred to the poor.
Data and Parameters
Data on hours worked and the wage rate are taken from Triest (1994 , Table 4a ). The bottom three deciles of Triest's data are aggregated to create the poor and the top seven for the rich. The number of rich households is set at 3. Tiehen's (2001) mid-range estimates suggest setting ς r I to 0.35 and ς r γ to -1. Saez (2004, p. 17) uses similar values for ς r γ in his simulations (0.5 to 1.5 for "the price elasticity of contributions"), but he assumes larger values for ς r I
(1 and 0.5). A wide range of labor supply elasticities are used in the literature on measuring the costs and benefits of marginal reforms (Allgood and Snow, 1998) . Again, the mid-range values of η w = 0.2 and η I = -0.1 are used for both the poor and rich. The MTR for rich households is 0.4 and 0.2 for the poor household. These values are comparable to one of the sets of MTRs used by Allgood and Snow (2006, Table 1, Parameter Set B) and by Triest (1994) . These MTRs may be small, especially for the poor. This issue is addressed later. The value of β depends on what constitutes a transfer to the poor.
Although slightly higher values could be used, β = 0.15 seems reasonable. Triest (1992) reports that labor supply is highly elastic with respect to changes in the price of tax deductions. His preferred value for this elasticity is -0.632. This is much larger than the assumed labor supply wage elasticity. Of course, charitable contributions are only one type of deduction, and Triest does not separate charitable giving from other tax deductions in his analysis. In contrast, Saez (2004) assumes that earnings are independent of the price of charitable contributions. ). More information on data and parameters is available in Appendix C.
Numerical Calculations
The marginal reform evaluated is a cash transfer to the poor househ old that is funded by a higher MTR on rich households. The MTR of the rich is increased 0.01 (dm r = 0.01) and dβ > 0 is chosen so that the government's budget is balanced. Allgood (2003) evaluates a similar reform. While not identical to the demogrant analyzed by Browning and Johnson (1984) , Ballard (1988) , and Allgood and Snow (1998) , it is very similar. Table 1 provides the results of the numerical analysis. There are seven columns of numbers. The fi rst column of numbers is computed assuming no crossprice effects between leisure and charity and that charitable giving is independent of warm glow (ς while again assuming no cross-price effects. The last two columns allow for both cross-price and warm-glow effects.
Before discussing the results in is positive because these purely altruistic households value the gain in the consumption of the poor more than the cost imposed on them by the reform (γdx p > dR r + WC r ). Given these parameter assumptions and the assumption that households are purely altruistic, the reform passes the Pareto test because the poor are made better off and the utility of the rich increases (NB r PA > 0). If the reform passes the Pareto test it must also pass the cost-benefi t test.
One of Kaplow's (2004) criticisms of research that measures the normative effects of tax and spending reforms is the assumption that there is no value to redistribution. While this is a valid criticism, the abstraction is employed because there are no empirical estimates of P a and 
NonAltruist
Note: For all reforms dm p = 0 and dm r = 0.01, η r γ is the wage elasticity of labor supply for rich households, ς r r w is the wage elasticity of charitable giving, ς r wg is the elasticity of charitable giving with respect to the giving of others, NB r PA is the change in utility for a rich, purely altruistic household, MWC PA is marginal welfare cost if rich households are purely altruistic, P r wg is the value of the willingness to pay for warm glow that sets net benefi t for impurely altruistic households (NB r IA ) to zero, P a wg is the value of the willingness to pay for warm glow that sets NB IA to zero, dβ is the change in the proportion of government tax revenue given to the poor that generates a balanced budget, dc r and dh r are the changes in charitable giving and labor supply, respectively, for rich households, and dR a is the change in aggregate tax revenue. Column 1 is computed assuming no cross-price effects between leisure and charity and that charitable giving is independent of warm glow (ς as the value of P wg that sets net benefi t to zero for an individual rich household using equation [11] . 18 For this reform and set of parameters, P r wg = 0.32. As long as P wg < 0.32, net benefi t is positive for rich households and the reform passes the Pareto test. On the other hand, P wg > 0.32 implies that P a ≤ 0.32, and the marginal external benefi t is too small to compensate the rich household for the costs of the reform which now include lost warm-glow utility. For P wg to be less than 0.32, it must be the case that the marginal value of altruism exceeds the marginal value of warm glow (P a > P wg ). As a result, the reform passes the Pareto test as long as rich households value altruism more than warm glow at the margin.
What about changes in aggregate utility? The row labeled P a wg is the value of P wg that sets NB a to zero. 19 P a wg is 0.67, but given the MTR of 0.4, any value larger than 0.6 implies that the WTP for altruism is negative. Thus, the reform passes the cost-benefi t test for any permissible value of P wg .
The numbers in column 2 are computed assuming ς r w = -η γ r = 0.2 and column 3 assumes ς r w = -η γ r = -0.632. Labor supply increases with both sets of parameters, and the reform crowds-in private charity. As η γ r and ς r w become larger (in absolute value), the change in a rich household's contribution becomes smaller relative to the change in x p , meaning that the household is losing larger amounts of warm glow. As a result, P a wg and P r wg become smaller as the elasticities become larger. In column 3, P r wg is 0.18, or almost half the value reported in column 1. This means that the WTP for altruism must be more than twice as large as the WTP for warm glow for the reform to pass the Pareto test. Since P a wg is 0.52 and thus less than the upper bound of 0.60, it is theoretically possible for the reform to fail the cost-benefi t test.
It is documented that MWC is sensitive to the labor supply elasticity with respect to the wage (η w r ) (Allgood and Snow, 1998 Columns 4 and 5 introduce the behavioral effects of warm glow on charitable giving (assuming no cross-price effects). Net benefi t is smaller in column 4 (ς r wg = -0.35) than in column 1 because the reform crowds-out private charity. While this causes a lower MWC, it also means an increase in the tax burden of the rich and a smaller amount is redistributed to the poor. None of the differences is large, and the net effect is a slightly smaller increase in the utility for the rich (compared to column 1). 
NB r PA
. Note that dh r is constant across columns 1, 4, and 5 so that the differences in the numerical results are due to different values of dc r .
The value of P r wg is 0.28 in column 4, which is almost the same as that found with cross-price effects in column 2. This seems surprising given that the cross-price elasticities used in column 2 generate crowding-in (dc r = 6.36) and increased labor supply (dh r = 1.86), and the warmglow elasticity used in column 4 generates crowding-out (dc r = -3.41) and decreased labor supply (dh r = -5.60). Due to these differences, particularly the different values of dh r , tax revenue and the amount given to the poor are much larger in column 2 than in column 4. This has two effects on P r wg . First, NB r PA is smaller in column 4 because of a smaller increase in the consumption of the poor, and this leads to a larger value of P r wg . Second, there is a smaller increase in the giving of others in column 4 so that the lost warm-glow utility is smaller. These two effects offset so that P r wg is almost identical in columns 2 and 4.
The last two columns of Table 1 show that allowing for both cross-price effects and the warm-glow effect results in crowding-out and increased labor supply. The result is negative MWC. Although welfare cost is negative, net benefi t is quite small in column 7. Furthermore, warm glow is lost because of crowding-out, so that P r wg is only 0.23 in column 6 and 0.06 in column 7. The implication is that if cross-price and warm-glow behavioral effects are large, as in column 7, a reform does not pass the Pareto test unless the WTP for altruism is large relative to the WTP for warm glow.
As discussed earlier, Diamond (2006) leaves the values reported in Table 1 unchanged, or changed by less than two cents. Unless the change in an individual's giving is sizable relative to the aggregate change in the public good (consumption of the poor here), ignoring warm-glow utility does not have much effect on the normative evaluation of marginal reforms. If however, a researcher wishes to model behavior by ignoring all elements of warm glow (setting ς r wg = 0 and P wg = 0), then Table 1 shows that the modeling decision will have a large impact on the normative evaluation of the reforms. Browning and Johnson (1984) , Browning (1995) , and Allgood (2003) calculate welfare cost using larger MTRs. Notes: For all reforms m r = m p = 0.6, dm p = 0 and dm r = 0.01. All other parameters are the same as those reported in Table 1 . NB r PA is the change in utility for a rich, purely altruistic household, MWC PA is marginal welfare cost if rich households are purely altruistic, and P r wg is the value of the willingness to pay for warm glow that sets net benefi t for impurely altruistic households (NB r IA ) to zero. Column 1 is computed assuming no cross-price effects between leisure and charity and that charitable giving is independent of warm glow (ς shows the normative effects of the reform if rich and poor households both have a MTR of 0.60. Net benefi t for pure altruists is much smaller for rich households and is even negative in columns 3 and 7 when cross-price elasticities are large. This refl ects that increasing the MTR from 0.4 to 0.6 decreases the WTP for altruism from 0.6 to 0.4. As a result, the utility gained from increasing the consumption of the poor is much smaller. Larger initial MTRs also mean a larger welfare cost for a given decline in labor earnings or increase in charitable giving. The net effect of these changes is that P r wg is much smaller. Of course, the WTP for warm glow must be non-negative, so there are two cases where the reform fails the Pareto test for any permissible value of P wg . In general, larger MTRs imply that reforms only pass the Pareto test for small values of the WTP for warm glow.
Are the differences between the results in Tables 1 and 2 due to increasing the MTR of the poor, the MTR of the rich, or both? A larger initial MTR for only the poor is unlikely to alter the results presented in Table 1 . A larger MTR for the poor household will yield larger welfare cost for the poor, but the poor only account for a small amount of tax revenue and tax leakage, so the effect on MWC will be small. Most of the increase in the consumption of the poor arises from changes in charitable giving and additional tax revenue, neither of which is effected by changes in m p . Thus, the normative effects of only increasing m p are small. As an illustration, the calculations were performed assuming a large MTR for only the poor household (m p = 0.6 and m r = 0.4). The results (not reported) are very similar to those reported in Table 1 where poor households have a smaller MTR. Using the larger cross-price effects (column 3), for example, NB r PA is $166, MWC is -0.22, and P r wg is 0.17. Each of these numbers is almost identical when the poor are assumed to face the lower MTR used to compute numbers in Table 1. Lastly, consider the effect that the number of rich households (n) has on the welfare properties of the reform. More rich households mean more is redistributed to the poor so that NB r PA is larger, and this tends to make P r wg larger. Of course, there is also greater giving by others (dx p,-r ), which lowers warm-glow utility and this tends to generate smaller values of P r wg . For example, suppose there are fi ve rich households instead of the three assumed for the calculations in Table 1 = 0.32 in column 1. Put another way, if there are more rich households contributing to the consumption of the poor, then each rich household can value altruism less-at the margin-and the reform would still pass the Pareto test.
CONCLUSION
It is not surprising that altruism cr eates opportunities for Pareto-improving marginal redistributions of income. Rogers (1969, 1974) argued this point years ago. Warm-glow preferences mean that households receive utility just from giving to charity and eases the concerns raised by Warr (1982) that giving by others will crowd-out private giving dollar-for-dollar. Consequently, it would seem that warm-glow utility, like altruism, creates more opportunities for marginal redistributions of income to pass the Pareto test. However, warm glow can also be interpreted in the following manner: for a given size of the public good, an individual receives less utility the greater the giving by others (where the consumption of the poor is the public good in the context of this paper). Reforms that generate greater giving by others (public or private) will generate smaller utility gains if households are modeled as impure altruists rather than as pure altruists.
The numerical calculations illustrate the magnitudes of the welfare effects of different assumptions about preferences introduced by the analytical model. The results suggest that the utility gains of rich households are smaller if labor supply is more responsive to changes in the price of charitable giving. Utility gains are also smaller if charitable giving is more responsive to changes in the wage rate and changes in the giving of others. Furthermore, rich households must value altruism at least as much as warm glow (at the margin) for the reform and data considered here to generate Pareto improvements. Unfortunately, there is no current estimate of the WTP for warm glow, but the numerical calculations do highlight an interesting result. The reform can pass the Pareto test for larger values of the WTP for warm glow when it is assumed that there are fi ve rich households versus when it is assumed that there are three rich households. This occurs because more rich households mean more contributors to the consumption of the poor and the positive externality more than offsets the lost warm glow.
Without a proper understanding of warm glow, this last result is somewhat of a paradox: as the poor comprise a larger fraction of the population, there is a smaller range of values for the WTP for warm glow for which the reform passes the Pareto criterion. Suppose there are fi ve rich households so that the poor comprise one-sixth of the population and empirical estimates suggest that the WTP for warm glow is 0.44. The reform considered here passes the Pareto test. If, in fact, there are only three rich households, so that the poor comprise one-fourth of the population, the reform fails the Pareto test for the same WTP for warm glow. In an environment where there is a greater need for redistribution (the poor comprise a larger fraction of the population) there are fewer values of the WTP for warm glow that generate Pareto-improving redistributions. 
